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Exploring Data
with yt



cd workshop/M83/
cp /home/guest008/workshop/yt_scripts/* .

Before we begin...



GOALS

1. Make plots

2. Work with data containers

3. Make new fields

4. Advanced analysis: clump 
finding



PLOTS

• Slices

• Projections

• Profiles

• Phase Plots



PLOTS

• Slices - try now

• Projections - try now

• Profiles - try later

• Phase Plots - try later



Slices - “01_slices.py”



Projections - “02_projections.py”



yt gives you data
in “data containers.”

DATA CONTAINERS



Data on disk has
no physical meaning.
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yt lets you think about
physical objects
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and forget what’s underneath.
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yt gives you the
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yt gives you the
data you want
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and only the data you want.
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sp = pf.h.sphere(center,
                    (2, “mpc”))
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sp[“Density”]

sp = pf.h.sphere(center,
                    (2, “mpc”))
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You can do whatever
you want with it.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

sp[“Temperature”]

sp = pf.h.sphere(center,
                    (2, “mpc”))
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Position information
is not lost.

x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x

sp[“x”]

sp = pf.h.sphere(center,
                    (2, “mpc”))
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Data containers give fields
as Numpy arrays.

p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p p

sp[“Density”] * sp[“Temperature”]

sp = pf.h.sphere(center,
                    (2, “mpc”))



DATA CONTAINERS

• All Data

• Region

• Sphere

• Disk

• Ray



Data containers - “03_data_containers.py”



Sphere projections - “04_sphere_projection.py”



Disk projections - “05_disk_projection.py”



Disk projections - “05_disk_projection.py”

Uh oh!



Disk projections - “06_disk_projection_2.py”



Disk projections - “06_disk_projection_2.py”

Much better!
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Derived quantities turn
fields into single values.

m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m

sp[“CellMassMsun”]

sp = pf.h.sphere(center,
                    (2, “mpc”))



sp.quantities[“TotalQuantity”](“CellMassMsun”)
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Derived quantities turn
fields into single values.
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sp = pf.h.sphere(center,
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sp.quantities[“TotalQuantity”](“CellMassMsun”)
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Derived quantities turn
fields into single values.

M=∑mi

sp = pf.h.sphere(center,
                    (2, “mpc”))



2 M
pc

Derived quantities turn
fields into single values.

sp.quantities[“WeightedAverageQuantity”](“Density”,
                                         “CellMassMsun”)

M=
∑ρimi
∑mi

sp = pf.h.sphere(center,
                    (2, “mpc”))



Derived quantities - “07_derived_quantities.py”
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Profiles allow you to plot
one field versus another.

pc = PlotCollection(pf, center=center)
pc.add_profile_object(sp, [“RadiusMpc”, “Density”])

sp = pf.h.sphere(center,
                    (2, “mpc”))
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Profiles allow you to plot
one field versus another.

pc = PlotCollection(pf, center=center)
pc.add_phase_object(sp, [“RadiusMpc”, “Density”])

sp = pf.h.sphere(center,
                    (2, “mpc”))



Profiles allow you to plot
one field versus another.

pc = PlotCollection(pf, center=center)
pc.add_phase_object(sp, [“RadiusMpc”, “Density”])

sp = pf.h.sphere(center,
                    (2, “mpc”))

∑ρimi
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Profiles - “08_profiles.py”



Challenge:
Make profiles of Density vs. Radiuspc for

a disk object and compare with profiles of
Density vs. “Height.”



A phase plot is really just a
2-dimensional profile plot.



Phase plot - “09_phase_plot.py”



Challenge:
Make phase plots with “Height” instead of 

Radiuspc.  Make phase plots of
Radius vs. Height.
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pc

Creating new fields
is easy.

sp = pf.h.sphere(center,
                    (2, “mpc”))

c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c

sp[“Cats”]

@derived_field(name=”Cats”,
               units=”meow”)
def Cats(field, data):
    # this is a cat?
    return data[“x”] + \
      (data[“Density”] *
       data[“Temperature”])



New fields - “10_new_fields.py”



Advanced fields - “11_advanced_fields.py”



Advanced fields - “11_advanced_fields.py”
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Clump Finding - “12_find_clumps.py”



Clump Finding - “12_find_clumps.py”

“cat galaxy0030_clumps.txt”



Clump Finding - “find_clumps_big.py”


